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! 

HacTOHiuee H3o6peTeHHe othochtch* 
K ycoBepiueHCTBOBaHHOMy cnocbOy no- 

JiyMeHHH CMeCH aMHHOKHCJlOT , He co- 

jiepKawHX OeHHJiajiaHHHa , Hcnojibaye- 
Mbix nnn Jie^efiHoro nHTaHHH. 

B HacTOfluiee speMH e npoMbsu/ieH- 

HOCTH JieMe6Hfcae aMHHOKHCilOTHUe CMe- 
CH nOJiy^aWT KKCJIOTRbIM THUPOJlHaOM . 

Oe/iKa, B ^acTHocTH KpoBH KpynHoro 
poraToro cKora hjih KaaeHHa, cojxh- 
. Hott HJiH cepHott KHCjrioTaMH c noc/iejayio- 
meA HeftTpaJiHsauHeft khcjiotu oahhm H3 
HSBecTHUx cnocoGoB M yAaJieHHeM 4»e-* 

HKJiaJiaHKHa HX AeMHHepaJXHSOBaHHUX 
rHflpOJlM3aTOB 06pa60TKOft HX axTH- 

BKpOBaHHUNi yrJiGM. CoAepxcaHMe 4>eHHJia- 
naHHHa no Tpe6oBaHMflM BpeMeHHoli <>ap- 
MaxoneflHOA cTaTbK b hhx He aojixho 
npeB.uiuaTb 0,1% ot Beca cyxMX BetaecTs. 

HsBecxeH. cnocoo noJiyMeHHH Jiewe6- 
Hux cMecett aMHHOKMCJiox nyxeM ottMcx- 
KH THflpojinaaxa 6e/ixa ox ^eHHJia/iaHM- 
Ha c noMombw aKXHBHpoBaHHoro yrnn ' 
npM HarpeBaHHH rHjUpo/iHsaxa c yrneH 
npH 75-80° B xe^eHHe ^aca (1}. 

MeTOfl yua/ieHHH (PeHHJiajiaHHwa c 
noMomfaK) aKTHBHpOBaHHoro yrjifl xpeOy- 
er npejieapHxe/ibHOft o6pa6oTKH yrnn, 
3aKxiK)HaiomHHc« b oOpaOoxKe nocjiejoiHero 
yKcycHoft HJiH aaoxHOfl KHcnoxaMH c 
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nocJieflywioHM A/iHxenbHfaw; oxMMBaHHeM 
yrJiH ox c/ieflOB * KKCJioxhi , Hxo BuabisaeT 
6oJib£iiott pacxo« BOflbi. Bo Bcex cJiy^a- 
Hx yrojib HcnojibsyexcH o/xHOKpaxHo, 
xax Kax pereHepauKfi ero a/iMxe/ibHa./ 
xpynoeMxa h axoHOMMMecKH HeuenecooG-* 
pa3Ha. Bes xaxoft npeABapHxejibHOft 
oGpaCoxKH yrJifl KHCJioxaMH noxepn 
ueHHbix aMHHOKHcnox noBtduiaioTCR AO 45% • 

B CBflSH C 3XKM HauGOJiee .6J1M3XMM 

K • npeAJiaraeMOMy cnoco6y no xexHHiec- 
KOft cyuiHOCTM pemeHHeMy HBJiHexcn cno- 
co6 nojiyneHHfi jieneOHott cMecH aMHHO- 
KHcnox (pKno^eHaxa) , nyxeM oOpaOox- 
KH AeMKHepaJiHaoBdHHoro c noMotabw aHM- 
aHKxa npoAyxxa nonMKOHAeHcauHH <teHM- 
jieHAHaMHHa m peaopuHHa c <>opMa/ibAe- 
rHAOM, rMflPOJiHsaxa kpobh, npeAcxas- 
jifliomero coOoft KHcJioTHUft thapotih- 
3ax KpOBH KpynHoro poraxoro cKOxa, 
nyxeM noiuKMCJieHMH ero flo pH 4 , 3 
yxcycHoft kHCJioxw c nocJieflyKxiaeJt o6pa- 
OoxKoft rHAPO/tHsaxa yr/ieM, aKTHBHpoBaH 
HbiM B BaxyyMe [2] h KHnAutefl boaoA npM 
70-75°C M BbwejieHMeM uejieBoro npoayx- 
"Ipa nyxeM cyujKH , ' 

MenocxaxKaMH npoxoxnna hbjihioxch* 
I . HcnoJibsoaaHHe khc/ioxhofo rMjipo- 
jiMsaxa iiHuib npcjie npeABapHxeJibHOft 
AeMMHef>aJiH3aUHH ero j\k6hm m3 Hssecx- 
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Hbix nyxea, mto npeflcxaBJiHex co6o« 
OTnejibHyio CTaflHK) o6pa6oTKrf rHflpojiH- ' 
saxa H wacxo sjienex 3a co6oft HeoS- 
xoAHMocxb HeMenneHHoro BucyuHBauHH 
AeMHHepaAHsoBaHHoro rHflpojiHsaxa h3- 

3a B03M0ilCH0<?XM btJCXpOrO MHKpoGHOrO r 

aapaiKeHHH. . 

2. noXepH IXfeHHblX aMHHOKHCJldX 

(cHHKeHHe BUx.QAa uejieBoro npo^yKxa 
no 40*45%) Ha cxaflHH AeMHHepaJiHsa- 
UHH, a xaKxe npH p6pa6oxKe fleMHHepa- in 
JiHaosaHHOTO rK;qpojiH3axa yrjieM. 

3. henocxaxO^tiaH o^HcxKa t<arieB6^ 
ro npoflyKxa ox (teHHjiajiaHHHa h ero 
nenxHAOB* CojxepxaHMe <I)eHHJia;iaHMHa b 
:/ieHe6HoA cMecH anHHOKHcjiox , Btwejiea- 
Hoft no cnocoOy, onHcaHHoMy B npoxp- 
XHne^ npesHuiajio 0>.1% h cocxaBJiJuio 
0,24-0,35%,. a coflep«aHHe (I>eHHJiaJ!a- 
HMHa B nenxMaax cocxaBnHjio 10%. 

UejibK) H3o6pexeHHH nsnnercn ycxpa^ 
HeHHe 3THX HeflocxaxKOB, a HMeHHo: no- 
BUuieHHe MHcxoxbi H BbixdAa uejieBoro npo-^ 
ayKxa - jieueOHoa cuecH aMHHOKHcjioT, ' 

VKasaHHaH uejib aocxHraexcH xeM, mxo' 

KHCJIOTHbit) FHAPOJIHaaX KaSGHHa noABep- 

raiox fleMHHepajiHaauHH Ha MaKponopHc- 25 

XOM nonHKOHAeHcaUHOHHOM HOHHXe H HO- ' 

JiytieHHbift jaeMMHepaJiHsoBaHHtifl thapo- " 
jiHsax 3axeM nponycKaiox ^epe3 cyjib- 

{l)0><aXHOHJlT B BOflOpOflHOft 0OpMe C HOC-' 

JieixyiomHM nponycKaHHeM spaHoro pacx- 30 
Bopa aMHHOKHCJiox Mepe3 hohhx noiin- 
KOHAeHcauHOHHoro' xKna* 

OnHCfaiBaeMbit^ cnoco6 HMeex cJieAyw- 
uiHe xexHOJiorHMecKHe cxaAHH, bkjik>- 
HaiouiHe onxHMa^bHue ychoBH^i npOBe- 35 
AeHH.R npouecca. 

1* KHcJioxHuft rHAPOJiHsax KaseKHa 
npbnyckaiox ^epes KOJioHxy :c MHxpono- 

PHCXbIM aHKOHMXOM nOJIHKOHAeHCaUHOH- 

Horo XHna b rHAPOKCHxibHott <J)opMe, 
npH cooxHOUieHHif rHAPOJiHsaxa h aHMo- 
HHxa (l;2,2-ls2,5) c nocJieAyromeft 

npOMblBKOR AByMB OObeMaMH AHCXMJlJIMpO- 
BaHHOft BOAN. "■" 

2. nponymeHHfcift ^epe3 aHHOHKx tha- 
pojiHsax saxeM nocxynaex. Ha cHAbHO- 

XHCAOXKUa CyjIb4>OKaXHOHHXi B BOAOPOA^ 

Hoft ^opMe c nocAeAymeft npoMUBKoft 

KaXHOHMXa AHCXHJlnHpOBaHHOft BOAOA. 

' 3, AeCOpCUHX) aMHHOKHCJiox C KaXHO- 

HHxa dcymecxBAJliox 4%-HbiM pacxBopoM 
aMMHaxa ao nonHO];'o BUxecneHHR bmh- 

HOKHC/IOX. 

4. yriapHBaHHG nojiy^eHHoro boaho- 
aMMHa^Horo pacxBopa aMKHOKHcnoir npo- 
BOAHX xiocyxa nnn Oojiee nojiHoro yAa- 
AeHHA aMMHaxa. ' " — • - 

5. CyXOft OCXaxOK aMHHOKHCAOX 
paCXBOpniOX B AMCXHJIJIKpOBaHHOft BOAe 

A/xa nojiyneHHH 4,5 - 6,oi-Horo pacx- 
Bopa. 50 

5* nonyweHHuO pacxBop aMHHOKHCJiox 
nponycKaiox Mepe3 MaxponopHcxuft aKHO- 
HUT noJiKKOHAencauHOHHoro XHna, ox- 
MbiThifi ox uie/iow BOAOtt AO pH 8,9-9,0 ■ 

B COOXHOUieHHH paCXBOP H aHHOHHX 



(1:1,4) c noc/ieAyromeft npoMusKott bo- i 
Aoft H ox6opoM <I)paKUHft, HMewcaHx nor- 
AomeHHe B y<l>-cneKxpe ne 6oJiee Jl2sewr 
0,11, ^xo cBHAexeAbcxByex b Bucoxoft 
cxeneHH ohhcxkh ox <t>eHHJiaJiaHMHa. 

7. J3jiH noJiy^eHHfl UejieBoro npo- 
Ayxxa oxoepaHHue HHHrHAPHHnoJioxHxejib- 
Hue OpaxuHH aMHHoxMcJiox BUcytUHBawx" 
B BaxyyMe Aocyxa npH xeMxiepaxypax, 
He npeBbfluaKJiUHX 37-4 2^C. 

nponycxaHHe HeAeMHaepanHsoBaHHoro 
rHAPo;iH3axa Mepes KOJioHxy c Maxpo- 
nopHcxbJM aHHOHHxoM - npoAyxxoM nd- 

AHXOHAeHcaUHH • M-(t>eHHJieHAHaMHHa 
H (J)OpMaAHHa C peSOpUHHOM B THAPOK- 
CH/TbHOft <I)OpMe nOSBOJlHJlO He XOJIbKO 
AeMHHepaJlHSOBaXb PHAPOAHSaX, HO H 

yAajiHXb Bce nMrMeHXHbie, ryMHHOBUe 
npHMecH, CHHSHXb coA€ip3icaHHe 4>eHHJiaAa- 
HHHa B 25-33 pasa no cpaBHeHHio c 
HcxoAHbM coAepKaHHeM ero b thapo- 
JiHsaxe, a xax;Ke yAa/iHXb BfaicoKO- 
MOjnexyjiHpHHe nenxHAH. Jlna oxAeneHHH 
cMecH aMHHpXHcJiox , HaxpAHiaeftcH B 
THAPo/iHsaxe, OX conyxcxByiomHX npH- 
M&ceA TaKHx KOMnoHenxoB rHAPOJiHsa- 
xa, Kax caxapa h aMHHocaxapa, a xax- 
3Ke aHHOHOB opraHHqecxHx xhcjiox h 
xaxHOHOB MexahjioB/ b »iacxHOcxH xa- 
XHOHOB ?Kene3a, .nonaAaKxiiHx . b thapo- 
JiHSax H3 annapaxoB, rHAPOJiwsax npo- 
nycKaiox ^epea cHAbHoxHc/ioTHhift cyjib- 

<frOXaXHOHMX ^ BOAOpOAHOft <|>opMe, MeH 

6ojibuie pacxoAyexcfl boah na npoMUBxy 
xaxHOHHxa, xgm MeHbuie ocxaexcn b cm6- 
CH awHHoxHcnox nocxopoHHHx npKHecefl» 
VAajiGHHe H3 BOAHo-aMMxa^Hoft cMecH 

aMHHOKHCJiox aMMHaxa* HeoCXOAHMO AAH 

xoro, ^xo6m B oMHmeHHofl cmbch aMHHo- 
KHc/iox dfcino MHHHMajibHoe <;oAepxaHKe 
aMMHaxa, nepeA nponycxaHHen cMecH 
Ha KOAOHxy c aHHOHHxoM H 3HaveHHe 
pH pacxBOPa He npeBuuiaAo 6 - 7. Okoh- 
^axejibHoe yAaJieHxe ({leHHJtaJiaHHHa h ero 
nenxHAOB npOHcxoAHjio na cxaAHH o6- 
pa6oTKH cMecH aMHHOKHCJiox npH npo- 
nycKaHHH ee nepes xojioHxy c Haxpo- 

nOpKCXHM aHKOHHXOM HA - Ip B THSr 
POKCHAbHOft 4>pPMe, 

n p H M e p l« 100 MJl COJIHHOXHCr 

Jioro THAPojiHsaxa, KaseHHa c pH'vO,2, 
cOAep)KaHHeM hohob xJiopa. 6,5%, 
UBexHOcxbK) npH 460 hm 0,44, cdAep- 

XCaHHBM aMHHOKHCJiox nO AaHHhIM aMH- 
HOKHCAOXHOrO aHHJTH3a 60,07%, B XOM 

YMCJie 4>eHHJiaj]aHHHa - 1,7%, thposh- 
Ha - 2,5% H xpHnxo4>aHa - 0,04%, 
nponycxaAK Mepes xojioHxy pasMepOM 
34x400 MM, 3anojiHeHHyio 220 ma aHHO- 
HHXa HA-lp B rMAPOKCHJlbHOll 4»opMe« . 

Cxopocxb nponycxaHUR 6-9 mji/cm*m, 

AHHOHHX OXMUAH OT'. tfleJIOWH BOAOfI AO 

3Ha^eHHH pH 8,9-5,2. ' 

AMHHOKHCJIOXU CpCHpaJIH- ^paXAKOHHO 

no 25 Mn» oxcexan HHHrHAPHHOxpH- 
uaxeJibHue ^paxuHH. nocAe oxoHtiar 
hhr' nponycxaHHB PHAPOJiHsaxa *' 
aHHOHKx npoMUsaAH 250 mji amcxhjuihpo- 
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.saHHoft BOflhi, npojiojijJta« coCHpaxb 

^paxUHH aMHHOKMCJlOT flO 3Ha«feHHR pH 
<l>paKUHH, COflepKatOHe aMHHOKHCJIOTU 

CO 3HaMeHHeM pK He hkxg 1,5, oC^hemnn 
jiH H onpeneJiHJiH ocTaroMHoe coflepxa- 
HMe HOHOB xJiopa. Oho cocTaBJinTO 
1,19-1,07%., UTO cooTseTCTBOBajio 3Ha- 
tieuHK) pH 3,2 - 3,6, CoflepxaaHe apo- 
MaTHvecKHx aMHHOKHCJioT, onpencjifleMoe 
no norJiomeHHio cneKTpo<>OTOMeTpa npH 
AHHHe BOJiHbi 258 HM, yMeHbiiiajxocb. m ' 
cpasHeHHio c hcxoiihum b 25 -'33 p&sa, 
a useTHocTb cocTasJiHAa 0,02 - 0,06 
npM 3ejieHOM cseTOt^HJibTpe, 

nponymeHHtitt ^epea aHHOHkr rHAPOJiH- 
aax (250-300 mji) aareM nocTynan Ha 

KOJXOHKy C CHnbHOKHCJlOTHIdM cyJXb^O- 
KdTHOKHTOM (100 MJl) CO CKOpOCTblO 
0,5 Mn/CM.^, KaTHOHHT npOMUBaJIH 
250 - 300 MJl AHCTHJf;iHpOBaHHOft BOAU. 
BUTeCHeHMe aMHHOKHCJIOT C KaTUO- 

HKTa ocymecTBJiHJiM 4%-hum boahum aMMH^^ 

aKOM, C06HpaR HHHrHAPHHnpJ!03KHTeJIbHUe 

^paKUHH, VnapHBanH. BOAHO'*aMMHa^Hyio 
^paxiuiR) aMHHOKHciiOT B BaxyyMe ao noji- 
Koro yAajieHHH aMMHaxa, Ao6aBJinH b 

XOilGy AHCTHJytHPOBaHHyiO BOAy M BHOBb 

ynapHsan AOcyxa b BaxyyMe, b ppropHOM 
HcnapHTeJie na boahhoU OaHe npM 37- 
42*'C. 

Cyxoft ocTaroK . aMHHOKHcJioT 4,6-.. 

5,5 r paCTBOPRJIK B AMCTHAJIHpOBaHHOft 

BOAe (100 MJl) H nponycxam vepea 

KOJIOHXy C aHHOHHTOM HA-lp 8. rMA* 
poKCK/ibHOfl <K>PMe (28x490 MM, 140 Mil) 
CO CKOpOCTbK) 6-9 MJ1/CM'V« AHHOHMT 
AOJDReH 6UTb OTMUT AO 3HaveHHR pH 6,9 « 

9,0 K He HMBTb hornomeHHH (npn 
258 hm) • nocJie OKOHMaHHH nponycxa- 

HHH-pacTBOPa aMKHOKMCJlOT, aHHOHHT 
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npOMUaa/IH AHCTH/inHpOBaHHOlt boaoII - 

250 - 300 MJl* AMHHOKHcnoTU coOHpa- 
;iH, OTcexaH ^paxuMH c norJxouteHHeM 

' Ann nojxyweHHH uejieBoro npOA'/Kxa, 

OTOGpaHHfcie HKHrHAPMHnO/IOXHTeJIbHUe 

4>paKUHH c OTcyTCTBHeM norAOweHHH 
npH 258 HM (xpoMe BuueyxaaaHHux SHa- 

^eUHft) 06l»eAHHnAH h. BUCyUHBa/IH B 

BaxyyMe npn 37-42^ Ha BOARHoft Sa- 
ne ^blXOA aMHHOKKCJIOT ho BUAeACHHIO 

Ha rHAPOJiHsaxa xaaeHHa ox hcxoahopo 
coAepxaHHH cocxaB/iHJi 60 - 55%, c 
!cOAep)KaHHeM (^enHJiajianHHa MCHee 0,11, 
TexHMKo-dKOHOMHHecKHe noKaaaxeJiH* 
OfiHcuBcieMuft CI10C06 nosBOJinex ana^H- 
xeJibHo noBfaicHXb VHcxoxy /leHeOnofl cMe 
OH aMHHOKHc/iox^ B ue/ieBOM npoAyxxe 
cOAep)KaHHe ^eHHJiaAaHHHa He npeBtsuaer 
0,1%, t|xo B 2 «- 3 pasa npeafaanaex 
tiMcxoxy no <|>eHHJiaAaHHHy no cpaaHe- 
.HH» c npoxoxHnoH* 

KpoMe Toro, ocotieHHO BaxHo, vxb* 
B nojiyHeHHoft no npeAnaraeMOMy cno- 
coOy cMecH aMKHoxHCJiox He ocxaex- 
CH nenxHAOB ^eHHAaAaHHHa, hto Aoxa- 
auBaexcA khcaoxhum rHAPO^HSOM . 
ueJteBoro rtpoAyKxa h nocJieAyiomero 
aMHHOKHCJiotHoro *aHaAH3a noAy^en- ' 
Horo rnnPOJiMaaxa* 

noMHMO Bxoro BuxoA ueneBOFO npo- 
Ayxxa ox HCXOAHOrO coAepxaHHH 8 
FKAPOAHsaxe KaseHHa cocxaBiinex 55- 
60%, tiTO Ha 25 - 30% Btme, vcm b 
npoAyxxe, noikyvaeMOM no npoxoxiiny* 
AmhhokhcaoxhM cocxas ueAeaoro npo- 
AyKxa,''BHAeAeHHoro no onHcUBaeMOMy 
cnocoOy h npoAyxra nocAe khcjxoxho- 
ro THAPOAHsa npeixcxaBAenu b xatfjik- 
ae« 



Amhhokhcaoxu 


HCXOAHUA KHC- 
JIOXHUtt rHA- 

poAHaax xa- 
aeHHa, % 


CMecb aMHHOXKc/iox nocne 
HOHOOOMeHHOfl b6pa6oxKH 
no npeAnaraeMOMy cnoco- 
oy, % 


nocne fhotoah- 
aa 


nocJie AOPHApb- 
jiHsa 


AH3MH 


5,4 


. 1,08 


1,86 


Tkcxhahh 


0,65 


0,00 


0,26 


AMMHaK 


1,10 


0,62 


0,90 


AprHHHH 


0,60 


0,00 


0,26 


AcnaparHHOBan xHcJioxa 


6,56 


7,12 


9,52 


TpeOHHH 


2,75 


4,31 


7,50 


CepHH 


2,92 


6,71 


9,50 • 
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OpoAonxeHHe Ta6/i, 



AMHHOKHCJIOTfal 


HCXOAHUR KMC- 

JiOTHuft rnn- 
ponMsax Ka- 
seHHa, % 


CMecb aMHHOKHC/iox nocjie 
HOriOOSMeHHOfl o6pa6oxKK 
no npeOTaraeMOMy cnoco- 
6y, % 






3a 


JlHSa 


rjiyTaMHHOBan KHCJioxa 


16,60 


20,77 


29,00 


npOJlHH 


7,10 


13,14 


15,00 


.rJlHUHH 


\ l,so 


2,01 


3,60 


AJiaHHH 


0,98 


3,52 


. 6,70 


DaJTHH 


2,40 


3,77 


7,50 


MeTKOHMH 


1,26 


0,55 


0,29 


HaojieftuHH 


1,6'5 


1,77 


3,91 


. JieinuHH 


4,30 


5,27 


8,90 


THP03KH 


2,50 


0,00 


0,00- 


OeHUJia/ianHH 


1,70 


0,00 


0,00 


TpanxoOaH 


0,04 


0,00 


0,00 


CyMWa aMHHOKHCJlOT 


60,07% 


70,63% 


99,40% 



"X^bpMyjia HsoOpexeHMfl 
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Cnocoe nonyMeHHH cMecH awHHOKHc- 
jioT H3 KHCJioxHoro THjapoJiHsaxa 6eJi- 
Ka riyxeM ero fleMMHepajiHsauHH c no- 
Mombw aHHOHHxa c nocJieAyioiuHM yj^a- 
jieHHeM H3 rMHpojiHsaTa cDeHHJia/iaHKHa 
H BbmeJieHHeM uejiesoro npoxiyKxa nyxeM 
cyiUKH B BaKyyMe, oTJiH^aromHft- 
c H TeM, MTO, c ue;ifaK) nosbEueHHH 
KanecxBa k Btjxoj^a ueJiesoro npo^yKxa, 45 
B KawecTBe aHMOHMTa HcnoJibsywT MaK- 

pOnOpHCTblft nOJIHKOHAeHCaUHOHHbift HOHHX 



H nony«£eHHbiA neMMHepajiHSOBaHHUft rHfl- 
poJiHsax saxeM nponycKaiox nepea cyJifc- 
4»OKaxMOHHx B BOA'opoAHOft (fopMe c noc- 
JteflywiuHM nix)nycKaMHeM BOjiHoro pacxBO- 
.pa aMHHOKHcnox ^epea kohhx no/iHKOHAeH- 
paUHOHHoro THna. 

HCXOMHHKH HH(l>OpMaUHH , 

npHHHTue BO BHHMaHHe npH sKcnepxHse 

1.. naxeHx' nojibiiiH 51 , 391 , 
1966, Kn, 30' h 2/04.' 

2, AsTopcKoe csHjaexejibcTBo CCCP 
» 271720, KJi. A 61 K 34/15, 1972 
(npoxoxHn) . 
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